Growth hormone receptor: structure function relationships.
The growth hormone receptor (GHR) was the first class 1 cytokine receptor to be cloned, and it has been studied intensively. The crystal structures of the bound and unbound forms have been solved and the energetic contributions of residues involved in the binding interaction have been quantified. Two receptor subunits bind to opposite sides of the hormone through site 1 and site 2, and a third interaction occurs between receptors in the lower β-sandwich module at site 3. All three interactions are required for receptor activation, which was thought to be a consequence of hormone-induced receptor dimerization. However, substantial data support the existence of a constitutive receptor dimer that interacts via the transmembrane domain (TMD), with receptor activation triggered by a hormone-induced conformational change. Mutagenesis studies and crystal structure data indicate that receptor activation involves a relative rotation and scissor movement of subunits to activate the associated tyrosine kinase, Janus kinase 2 (JAK2). We have recently reported that a second tyrosine kinase, an Src-family kinase, also associates constitutively with the receptor and activates the Ras-extracellular-signal-regulated kinase pathway. Activation of this kinase requires a conformational change in a loop of the lower sandwich module, and a different orientation of the TMDs than needed for JAK2 activation. This structural difference could allow differential activation of these two kinases by GH analogues such as I179M human GH.